Reintegration into a social and work environment, as the final objective of rehabilitation therapy, is one of the greatest challenges faced in this speciality.
Introduction
Upper limb amputees account for approximately 15% of the total number of amputations (Malone et al., 1984) and the most common cause, unlike in the case of the lower limb, is trauma, either in a traffic accident or an accident at work (Vitali et al, 1985) .
Upper limb amputation results in serious limitation both at a functional and aesthetic level and in many cases can be more devastating than amputation of a lower limb as it represents a socio-economic catastrophe for the patient (Kejlaa, 1992) .
Reintegration into a social and work environment as the final aim of rehabilitation treatment is one of the greatest problems faced in this speciality. This reintegration is All correspondence to be addressed to Dr Angel Fernández, Servicio de Prótesis, Departamento de Rehabilitación, Hospital Central de Asturias, Celestino Villamil s/n 33006, Oviedo, Spain conditioned by several factors of different types, such as personal and environmental factors. The former include the physical, psychological and cultural condition of the patient and the latter the social, family, work legislative circumstances (Roldan, 1991) .
Very few articles have been published about the return to gainful employment of upper limb amputees and most of those that have, focus on the functioning of and varying degrees of acceptance of the prostheses (Stein and Walley, 1983; Silcox et al, 1993; Atkins et al, 1996; Lake, 1997) . Kejlaa (1992) in review of the socio-economic aspects of these amputees, analyses the return to gainful employment as one parameter amongst many. Coic et al (1989) analyse the factors which determine the success or failure of the reintegration into a social and work environment in 31 cases of upper limb amputation due to trauma (13 of them as a result of an accident at work).
The aim of the authors' study was to evaluate specifically the return to gainful employment of upper limb amputees, whose amputations were as a result of an accident at work in Asturias, Spain, and also to analyse the influence of specific factors on that return to work.
Patients and methods
The study was carried out in the Prosthesis Service of the Rehabilitation Centre of the "Hospital Central de Asturias", and included a study of all the case records of upper limb amputees treated in this centre from 1977 (the year in which the service was founded) until October 1999. This unit co-ordinates and directs the rehabilitation treatment and prosthetic needs for all the amputees in Asturias. This community is an industrial region in the north of Spain with approximately 1,100,000 inhabitants.
The study included all those patients who had an upper limb amputated as a result of an accident at work and whose amputation was carried out at least 6 months before this study was started, as in this period of time all patients finish the programme of medical rehabilitation.
Of the 246 patients studied, 151 (61%) were amputations as a result of trauma, and of these, 62 (41 %) were caused by accidents at work. The final sample was of 43 patients having excluded: 6 minor amputation (phalanges, metacarpus and carpus, 4 deceased, 3 bilateral amputations, 3 with associated systemic or traumatic pathology and 3 who could not be contacted.
All the patients were male with an average age of 57 years ±14 SD (range 32-86).
The work situation of the patients after undergoing the amputation was related to the following factors: age and year in which the amputation was carried out, the type of work which they were involved in at the time of the accident, the amputation level, loss of the dominant limb, type (size) of the company in which they worked, Social Security status (selfemployed or working for others) and use or nonuse of the prosthesis.
The work in which the patients were previously involved was divided into sectors according to its nature: mining, iron and steel industry, building sector, agriculture and others. In this last sector were included varying activities, which, due to their limited occurrence were not considered as independent sectors. The amputation level was classified in two groups, trans-humeral and transradial. The size of the company was defined Number of cases 20 15 10 according to the number of employees, those which employed less than 50 being considered as small and medium-sized companies and those which exceeded this number as large companies. The type of Social Security status was divided into workers who worked for others and those who were self-employed.
Data was compiled by a member of the team, by means of a telephone survey.
Statistical analysis was carried out with the SPSS 7.5 program, using the Chi square test for contingency tables or the Fisher exact test for 2x2 tables, and the Mann Whitney U test for the comparison of quantitative variables. Values of p<0.05 were considered as statistically significant.
Results
The average age at the time of amputation was 35 years ±11 SD (rangel8-59).
The distribution according to the year in which the amputation was carried out was as follows: 4 (9%) amputation in the 1950s, 8 (18%) in the 1960s, 14 (33%) in the 1970s, 11 (26%) in the 1980s and 6 (14%) in the 1990s. The post-amputation return to gainful employment was different in the various decades studied, with a clear point of infection in the 1980s (p=0.00002) ( Fig. 1 ).
After the amputation 22 patients (51%) continued working, of whom 13 (59%) did so in the same company in a post compatible with their disability, 8 (36%) changed company and job, and only 1 (5%) retained his previous post.
In the distribution of patients according to the industrial sector in which they were employed at the time of the accident, mining (30%) was the most prominent, whilst the majority of those who continued working after the accident were from the building industry (32%) ( Table 1) . Amongst those for whom a return to work was not possible, 20 (95%) took early retirement and 1 (5%) remained in a situation of unemployment. By sectors, it was in agriculture where most pensions were awarded.
Regarding the side of the amputation, 21 patients (49%) underwent amputation of the right upper limb and 22 (51%) that of the left limb. Twenty two (22) of the amputees (51%) lost their dominant hand. Of these, 10 (45.5%) were able to work again, this factor having no significant effect on their reintegration into the workplace. With regard to the level, 13 amputations (30%) were at trans-humeral level and 30 (70%) at trans-radial, this factor proving to be statistically significant regarding reintegration into the workplace (p=0.002) (Fig. 2) Regarding the type of company, 32 patients (74%) worked in a large company, of whom 18 (56%) remained active after the amputation. Of the 11 (26%) who worked in a small/mediumsized company, 4 (36%) continued to work after the accident. There was no significant relationship between the size of the company and a return to gainful employment.
Of the sample, 36 (84%) worked for others and 7 (16%) were self-employed, whilst after the amputation 20 (91%) worked for others and 2 (9%) were self-employed. There was no significant relationship, either, between the type of Social Security status and the post-amputation work activity. None of those who had previously been self-employed continued to work as such after the accident at work.
Of the patients who worked again, 20 (80%) used prostheses, whilst the group of those who did not work the percentage was reduced to 58%. This difference was statistically significant (p=0.02).
Discussion
Nowadays, in order to measure the achievements resulting from rehabilitation treatment, assessment scales are considered essential. In the field of amputees there exist several, but, in general, they pay little attention to reintegration into a social and work environment (Garcia et al., 1998) .
A return to gainful employment is, from both a social and medical point of view, one of the main challenges of rehabilitation. It is, moreover, a prerequisite for achieving complete reintegration of the disabled person (Romero etal, 1993) .
One of the factors known to condition the attainment of the aforementioned goal is the social environment (Roldan, 1991) . The Autonomous Community of Asturias, as a result of the industrial recession at the end of the 1970s underwent one of the most serious economic declines in the country, which led to an increase in unemployment levels (INE, 1993) . In this study, 51% of the patients continued to work after the amputation. This percentage is somewhat smaller than that published by Coic et al. (1989) The most striking thing was not so much the total number of those who achieved a return to gainful employment, but rather the variation in that number over the years.
It was ascertained that patients undergoing amputation before the 1980s achieved reintegration more frequently. This variation coincides in time with the unemployment crisis in Asturias. Before this crisis companies did more to facilitate the return to work of those of their workers who suffered accidents, whilst afterwards, other policies appeared, such as early retirements and unemployment, which had a particularly detrimental effect on the disabled.
The authors are unable to find an explanation for the fact that it was in the building industry that the highest percentage of amputees returned to work (77%). Consequently, it would be necessary to expand the study in order to determine the reason. On the other hand, in agriculture only 14% return to work. It would seem that the agricultural sector offers less possibilities of creating posts which are compatible with a disability, making it more difficult to relocate workers.
The level of amputation was a determining factor for a return to gainful employment as 91% of those who went back to work retained the elbow joint. Notwithstanding the vital function of the hand in the upper limb, it is believed that retaining the elbow helps to carry out certain everyday movements which are necessary in the workplace (transporting and holding objects, etc.).
The size of the company did not influence the return to work, unlike the findings published by Coic et al. (1989) , for whom this factor is fundamental. For this author, all those suffering an accident in the workplace find employment as a result of the extent to which the company, of a sufficient size, is able to facilitate a compatible post in which they can be relocated. In Asturias, given the aforementioned circumstance, it is difficult to achieve this objective. In France, in the case of lower limb amputees, companies with more than 5,000 employees guarantee a return to work (in the same post or a different one), whilst in small companies this return depends on the structure of the company itself, on the competence and initiative of the amputee and on his ability to carry out a job different to his previous one (Codine et al., 1996) .
The Social Security status was not a determining factor regarding a return to gainful employment. In the authors' view, the nature of the job itself will have a greater influence than the Social Security status but in this study practically all the self-employed workers (84%) were from the agricultural sector, which makes it impossible to draw definitive conclusions.
The prosthesis was used in the majority of those workers who returned to work (91%) it is not certain, however, that this is a determining factor for a successful return to gainful employment. Kyberd et al. (1997) , on the other hand, give great importance to the use of the prosthesis, affirming that it greatly facilitates a return to work. Roeschlein and Domholdt (1989) make a deeper analysis and find no relationship between return to work and the use of a prosthesis. The authors agree with Coic et al. (1989) in that it is not easy to establish a relationship between prostheses and a return to gainful employment, as the former are not always useful at work.
In conclusion, in Asturias the most important factor regarding a return to gainful employment was the year in which the amputation was carried out, as condition were more favourable for those upper limb amputees whose accident at work happened before the 1980s.
